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To put the key- and hammer mechanism of a piano into movement requires a certain amount of effort from the piano player, which 
effort is sometimes experienced as annoying. As a solution for this problem it is known to use two mutually attracting magnets to regulate 
the pressing force, one (15) attached to the key and the other (17) thereunder. According to the present invention a second pair of magnets 
(14, 16) is provided for each key, attached at the other side of the rocking point of that key, to achieve a desired key characteristic. By 
making the distance between the magnets of each pair of magnets adjustable, the key characteristic can be approximated sufficiently close. 
Moreover it is possible to change the characteristic of a group of keys (for example only the bass keys) collectively by only one adjustment 
operation, by mounting the bottom magnets to an adjustable rail. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/54248 



PCT/NL99/00809 



Piano provided with a key- and hammer mechanism comprising 
permanent magnets. 



The present invention concerns a piano provided 
with a key- and hammer mechanism which comprises a number of 
keys 1, which keys are attached to a frame 2 and which by 
influence of a pressing force 4 are rockable with respect to 
the frame, which key- and hammer mechanism further is pro- 
vided with regulating means for regulating the pressing 
force, containing a first and second magnet 17,15 for each 
key, which first magnet 17 during playing the piano has a 
fixed position with respect to the frame 2 and which second 
magnet 15 has a fixed position with respect to the relevant 
key 1, wherein both magnets 15,17 are positioned in such a 
way with respect to each other that by pressing down the 
relevant key 1 they exercise a force upon each other. 

Such piano is known from the U.S. patent, No. 

3,680,426. 

In general a key- and hammer mechanism of a piano 
contains a number of keys which are attached to a f ramie. By 
pressing the end of a key, this key rocks with respect to 
the frame, as a result of which the other end of the key 
activates further parts of the mechanism by which action a 
hammer eventually hits a string or a set of strings belon- 
ging to one tone, as a result of which the desired sound of 
the piano is produced. To put the further parts of the 
mechanism into movement requires a certain amount of effort 
from the piano player, what is experienced as annoying, 
specially for long or fast playing. 

In the said U.S. patent a piano is described in 
which means are provided for regulating the pressing force 
for mitigating this drawback, which regulating means are 
embodied as a set of two magnets for each key, where a first 
magnet has a fixed position with respect to the frame and a 
second magnet has a fixed position with respect to the key. 
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Both magnets are positioned opposite to each other and 
attract each other. At the other end of the key a leaf 
spring is mounted in such a way that it counteracts the 
force the magnets exercise upon the key. So the total force 
applied upon the key is determined by the forces of both 
magnets on the one hand counteracting the force of the leaf 
spring on the other hand. 

With this known assembly it is achieved that the 
effort required for pressing down the key is decreased. In 
this assembly however it is not possible or only with great 
difficulty to adjust a desired key characteristic, the 
characteristic being defined as the pressing force as a 
function of the key position. Moreover the key characteris- 
tic of the known key- and hammer mechanism is also deter- 
mined by the leaf spring, which is liable to wear because it 
is in contact with the key and by the frequently repeated 
distortion the force of the spring changes in time. There- 
fore readjustment of these known regulating means is necess- 
ary at certain time intervals, which is detrimental. 

It is an object of the present invention to pro- 
vide a key- and hammer mechanism of the type as defined in 
the preamble in which the key characteristic can easily be 
adjusted to a large extend according to a desired key char- 
acteristic. 

Thereto the piano in accordance with the present 
invention is characterized in that the regulating means 
further contain a third and fourth magnet 16,14, which third 
magnet 16 during playing of the piano has a fixed position 
with respect to the frame 2 and which fourth magnet 14 has a 
fixed position with respect to the relevant key 1, wherein 
the third and fourth magnets 16,14 are positioned in such a 
way with respect to each other that by pressing down the 
relevant key 1 they exercise a force upon each other, which 
force is opposite to the force exercised by the first and 
second magnet 17,15 upon each other. 

The mutual force which two magnets placed in their 
neighbourhood exercise upon each other, like a first and 
second magnet, increases more than proportionally when the 
mutual distance between the magnets decreases. This increase 
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in force can be compensated for a large extent by the mutual 
force which the second pair of magnets (being composed of 
the third and fourth magnets) exercise upon each other. 
Moreover, it is possible to choose the position of the 
magnets in such a way, that the torque exercised by this 
pair of magnets is larger or just smaller than the torque of 
the first pair of magnets. This is for example possible by 
placing the second pair ( one magnet of which is mounted in 
the key and the other thereunder) at a larger respectively 
smaller distance from the fulcrum of the key. Furthermore it 
provides the possibility to choose a different mutual dis- 
tance of both magnets of each pair of magnets when the key 
is pressed halfway down. These two variables offer the 
possibility to achieve a high degree of flexibility in 
adjusting the desired key characteristic. 

In a preferred embodiment of the present invention 
at least one of the magnets is implemented as a permanent 
magnet. Permanent magnets of an appropriately chosen 
material do have the advantage, that their magnetic behav- 
iour hardly changes in time and is almost temperature inde- 
pendent, despite the intensity of use. 

In a another preferred embodiment of the present 
invention the second and/or fourth magnet are attached to 
the body of the relevant key. When a bore is made in the 
key, hardly additional space is required to mount the magnet 
in the key, having the advantage that the present invention 
specially can be implemented in instruments of an existing 
design. 

In a still further preferred embodiment of the 
present invention the second magnet (15) is attached to the 
end (6) of the key intended for pressing down, the fourth 
magnet (14) is attached to the other end (8) of the key, the 
first magnet (17) is attached to the frame (2) and belov; the 
second magnet (15), and the third magnet (16) is attached to 
the frame (2) and below the fourth magnet (14). 

In this way a straightforward placing of both pair of mag- 
nets is achieved, by which the mutually exercised force of 
one pair is opposite to the mutual force of the other pair. 
By choosing the distance of each pair of magnets from the 
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fulcrum of the key and the mutual distance of the magnets of 
each pair,, the desired key characteristic can be approxi- 
mated to a large extend. 

In yet another embodiment of the present invention 
the piano is provided with means for adjusting the position 
of the first and/or third magnet with respect to the frame. 
This measure offers the possibility to change the key char- 
acteristic for a number of keys simultaneously with only one 
adjustment operation, by changing the position of the mag- 
nets connected to the frame in the same way. Moreover an 
adjustment from outside, that is to say without the necess- 
ity to do adjustments in the interior of the piano, is 
easily possible. 

In an other embodiment of the present invention in 
which the above mentioned possibilities are utilized, the 
means for adjusting the position of the magnets include a 
rail, on which the magnets to be adjusted are attached and 
being provided with means to adjust the position of the 
rail. After manufacturing the key- and hammer mechanism, by 
which the mutual position of the magnets is determined, 
after installing the mechanism in the piano the adjustment 
of the entire mechanism can be adapted to the wishes of the 
user, who for example prefers a more lighter touch than 
average or a heavier touch than average. In this case there 
is no need to do this for every key separately, but it can 
be done in one operation for all keys of the piano together 
or for a large part of keys together, by moving the rail 
with the magnets to be adjusted in preferably vertical 
direction. 

In a further embodiment of the present invention 
in which the above mentioned possibilities are utilized the 
means for adjusting the position of the rail are embodied by 
control means for adjusting the position of the rail, to be 
operated from outside the housing of the piano. With this 
measure it is made possible to adjust the key characteristic 
by the user of the piano himself. For example, it is imagin- 
able that a piano player at the start of studying a piano 
composition will adjust a key characteristic with a light 
touch and after achieving a better mastering of the composi- 
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tion will switch over to a heavier touch. With the said 
measure this can be done by the piano player himself without 
intervention of a piano technician. 

In a still further embodiment of the present 
invention the mutual rest positions of two opposite magnets 
of a key is different from the mutual rest positions of two 
opposite magnets of an other key. For many piano players it 
is attractive not to change the key characteristic for every 
key in the same way, but for example to change the bass 
tones in a different way compared with the treble tones. In 
this case the section of the lower tones of the piano can be 
provided with a first rail for changing simultaneously all 
the keys belonging to the bass section and with an other 
rail, independent of the first rail, for changing simulta- 
neously all the keys belonging to the treble section of the 
piano. 

The present invention will be described with 
reference to the Figures, in which similar elements are 
indicated with the same reference numbers. Therein: 

Figure 1 shows a schematic representation of a 
preferred embodiment of a key- and hammer mechanism for use 
in a grand piano according to the present invention; 

Figure 2 shows a schematic representation of an 
other embodiment of a key- and hammer mechanism for use in a 
grand piano according to the present invention; 

Figure 3 shows a key- and hammer mechanism for use 
in a grand piano with a rail the vertical position of which 
is adjustable through control means, according to the pres- 
ent invent ion . 

Figure 1 shows a key- and hammer mechanism for one 
key, which can be used in a grand piano. The key- and hammer 
mechanism as shown in this figure contains a key 1 rockable 
with respect to frame 2 of the piano about a balance pin 22, 
mounted on a support 21. In this way the place where key 1 
contacts the support 21 forms the rocking point where it is 
possible for the key to rock, by pressing down the key. 

Below part 6, intended for pressing down the key, 
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a first: permanent magnet 17 is attached to support 19, which 
preferably has the shape of a rail, underpass ing a number of 
adjacent keys. In part 6 intended for pressing down the body 
of key 1 a second permanent magnet 15 is mounted, in such a 
way that the magnets 15 and 17 are opposite to each other 
and on such mutual distance that they can exercise a force 
upon each other. In the case of magnets 15 and 17 this is an 
attracting force. 

Below the other part 8 of the key a third perma- 
nent magnet 16 is attached to a support 18, which preferably 
also has the shape of a rail, underpassing a number of 
adjacent keys. At the end 8 of the body of key 1 a fourth 
permanent magnet 14 is mounted in such a way that the mag- 
nets 14 and 16 are opposite to each other and at such a 
mutual distance that they can exercise a force upon each 
other. In the case of magnets 14 and 16 this is a repellent 
force. 

The magnets 14 and 15 mounted in the body of the 
key are each attached to an adjusting screw 12 and 13 resp- 
ectively, so the air gap between the pair of magnets 14 and 
16 and the pair 15 and 17 respectively, can be adjusted 
individually. This adjustment can be done as follows: press- 
ing down the key halfway, the air gap between both pairs of 
magnets are made equal with the help of a feeler gauge. 
After that, starting from the rest position of the key 
giving both adjustment screws the same displacement, the 
touch weight can be adjusted with the help of a weight 
placed at the end of the key with a weight equal to the 
required touch weight. 

By pressing down the end part 6 of key 1 the key 
rocks at the said rocking point at support 21, as result of 
which end part 8 is lifted. This end part actuates the other 
parts 24 of the key- and hammer mechanism in a way known in 
itself in the direction of the arrow as depicted, so finally 
the string 26 is struck by the hammer 28. End part 8 of a 
damper mechanism 30 is also actuated in a known way to make 
string 26 vibrate; this damper mechanism is not of essential 
importance for the present invention. 

When a substantially constant touch weight is 
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required in dependence on the extend the key 1 is pressed 
down , the air gaps between magnets 1 5 and 1 7 , and 1 4 and 1 6 
respectively have to be equal when the key 1 is pressed down 
halfway. The size of the air gaps can be adjusted by means 
of the adjusting screws 12 and 13 in such a way that the 
pressing force has the required value. When key 1 is in its 
rest position as shown in figure 1 7 the air gap between 
magnets 15 and 17 is enlarged compared to the situation 
where the key is pressed down halfway, so the attracting 
force between these magnets is decreased. This decrease is 
compensated for because the distance between the magnets 14 
and 16 is equally decreased, as a result of which the repel- 
lent force is increased. When key 1 is in the position of 
being entirely pressed down the opposite situation occurs. 
When the pair of magnets have the same magnet force and are 
positioned at equal distances from the balance pin 22, the 
result is that the required playing force is nearly con- 
stant. Also it is recommendable to place the pair of magnets 
15 and 17 respectively 14 and 16 as close as possible to the 
rocking point. 

In the case a pressing force is required which is 
dependent of the extend the key is pressed down, the air 
gaps between the magnets 15 and 17, and 14 and 16 respect- 
ively have to be made different when key 1 is in the posi- 
tion halfway down. This is possible for every individual key 
by means of the adjustment screws 12 and 13; but it is also 
possible to obtain this for a group of keys simultaneously 
by moving rail 18 and/or rail 19 in a vertical direction. 
The same effect can also be achieved by moving the rails in 
a horizontal direction. In this way the magnitude of the 
pressing force and the pressing force in dependence of the 
extend in which the key is pressed down can be adjusted as 
desired . The material of the rails is preferably a non - 
ferromagnetic one like wood, copper, aluminium or a syn- 
thetic material. 

At the part of the keyboard of the treble section 
often the pressing force is less than wanted by the piano 
player* In this case an additional weight can be mounted at 
the back of the key to allow the use of magnets as described 
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before. Because of the fact that the compensation required 
at the treble section of the keyboard is smaller compared to 
that of the bass section, it is possible to use less 
stronger magnets at the treble section. 

Due to possible mutual influence of the magnets of 
two adjacent keys it is preferred to place similar adjacent 
magnets in such a way that they show an opposite direction 
of magnetisation. This means for example if a magnet 14 
belonging to a key has its north pole on top, the adjacent 
magnets on either side have their south poles on top. Of 
course this applies also for magnets 15, 16 and 17. 

It has to be noticed that the present invention is 
described on the basis of the white keys of a piano. As is 
well known, a piano has also black keys, the rocking point 
of which is shifted with respect to the rocking point of the 
white keys. 

As a result of this there are four magnet rails at the frame 
for each group of keys, which preferably are independently 
adjustable. 

At the treble side of the keyboard however the two rails at 
the front side can be combined to one rail, just as the 
rails at the back. Only the situation concerning the white 
keys is described in the present description of the figures. 

In figure 2 an other embodiment of the key- and 
hammer mechanism according to the present invention is 
shown. Compared to figure 1, in this figure 2 the magnets 14 
through 17 and the accompanying adjusting screws 12 and 13 
have been deleted, like the rails 18 and 19. In figure 2 the 
magnets for the regularization of the pressing force are 
mounted on top of key 1 . Near to the rocking point a support 
23 is attached to the key, on which support a cylindrically 
shaped magnet 32 is attached. Opposite to the pole ends of 
this cylindrical magnet a magnet 27 and a magnet 31 are 
mounted. These magnets 27 and 31 are connected to the frame 
of the piano by means of rail shaped supports 25 and 29. The 
direction of magnetisation and the position of each of the 
magnets 27, 31 and 32 is chosen in such a way, that the 
magnets 27 and 32 exercise a mutually attracting force and 
that the magnets 32 and 31 exercise a mutually repellent 
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force upon each other. 

The magnets 27 and 31 connected to the frame each 
are connected to adjustment screws 26 and 33 respectively, 
such the air gap between the pair of magnets 27 and 32 and 
the pair 31 and 32 respectively can be adjusted individ- 
ually. Preferably this adjustment is carried out in a way as 
already described with reference to figure 1. By shifting 
the rail 25 and/or 29 preferably in horizontal direction a 
change of position for a group of magnets 27 and/or 31 can 
be achieved, so the magnitude of the pressing force and the 
pressing force in dependence of the extend the key is 
pressed down, can be adjusted as desired, as is described 
already, with reference to figure 1. 

In figure 3 an embodiment of the key- and hammer 
mechanism according to the present invention is shown, 
provided with a rail to support the magnets connected to the 
frame, the vertical position of which is adjustable by means 
of control means for controlling from outside the housing of 
the piano, so the adjustment can be easily carried out by 
the piano player himself. 

In this figure rail 18 for each key is provided 
with a magnet 16. This embodiment of the present invention 
being described for the pair of magnets 14,16, it should be 
understood that this embodiment also can be applied on the 
pair of magnets 15,17. In this embodiment rail 18 pops 
through the supporting part of frame 2; the underside of 
rail 18 is chamfered and rests upon the also chamfered, 
wedge shaped slide piece 34 what is moveable to and fro in 
horizontal direction according to the direction of arrow 38 
over a fixed part 36 of the frame of the piano. Rail 18 is 
resting upon and remains in contact with slide piece 34 by 
gravity; if necessary rail 18 can be pressed against slide 
piece 34 by means of a spring, (not shown in the figure) By 
moving slide piece 34 according to the direction of arrow 38 
rail 18 is moved vertically so that the stationary distance 
between magnets 14 and 16 (see figure 1) can be reduced or 
enlarged. 

The to and fro movement of slide piece 34 takes 
place by slide piece 34 being connected to a revolving shaft 
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40. The attachment of shaft 40 to slide piece 34 is in such 
a way that the shaft is revolving freely but not moveable in 
relation to the slide piece. The shaft 40 is over its length 
partly provided with external screw thread 42 which part of 
the shaft provided with screw thread goes through a block 44 
provided with internal screw thread, which block immovable 
is attached to a fixed part of frame 36 of the piano. The 
end of shaft 40 sticks out of the housing 46 of the piano 
and is provided with a control knob 48, in such a way that 
it is possible to adjust the position of the rail from 
outside the housing of the piano, in particular from the 
place of the piano player, so the player himself can adjust 
the key characteristic to his wish. 

It should be remarked that, the examples of embod- 
iments of the present invention being described with refer- 
ence to a grand piano this invention also can be applied in 
all kinds of musical instruments where a key- and hammer 
mechanism is used to strike strings. 
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Claims 

1 Piano provided with a key- and hammer mechanism 

which comprises a number of keys (1), 

- which keys are attached to a frame (2) and which 
by influence of a pressing force (4) are rockable 
with respect to the frame, 

* which key- and hammer mechanism further is provided with 
regulating means for regulating the pressing force, contain- 
ing a first and second magnet (17,15) for each key, which 
first magnet (17) during playing the piano has a fixed 
position with respect to the frame (2) and which second 
magnet (15) has a fixed position with respect to the rel- 
evant key ( 1 ) , 

- wherein both magnets (15,17) are positioned in 
such a way with respect to each other that by 
pressing down the relevant key (1) they exercise a 
force upon each other, 

characterised in that 

the regulating means further contain a third and fourth 
magnet (16,14), which third magnet (16) during playing of 
the piano has a fixed position with respect to the frame (2) 
and which fourth magnet (14) has a fixed position with 
respect to the relevant key (1), 

- wherein the third and fourth magnets (16,14) are 
positioned in such a way with respect to each 
other that by pressing down the relevant key (1) 
they exercise a force upon each other, which force 
is opposite to the force exercised by the first 
and second magnet (17,15) upon each other. 

2 Piano according to claim 1 in which at least one 

magnet is implemented as a permanent magnet. 



3 Piano according to claim 1 or 2 in which the 

second and/or fourth magnet (15,14) are attached to the body 
of the relevant key (1). 
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4 Piano according to anyone of the claims 1-3 in 
which the second magnet (15) is attached to the end (6) of 
the key intended for pressing down, the fourth magnet (14) 
is attached to the other end (8) of the key, the first 

5 magnet (17) is attached to the frame (2) and below the 

second magnet (15) and the third magnet (16) is attached to 
the frame (2) and below the fourth magnet (14). 

5 Piano according to anyone of the preceding claims, 
10 provided with means (18,34,40,42,44,48) for adjusting the 

position of the first and/or third magnet (17,16) with 
respect to the frame (2). 

6 Piano according to claim 5 in which the means for 
15 adjusting the position of the magnets include a rail (19,18) 

on which the magnets (17,16) to be adjusted, are mounted and 
provided with means (18,34,40,42,44,48) for adjusting the 
position of the rail. 

20 7 Piano according to claim 6 in which means (18,34, 

40,42,44,48) for adjusting the position of the rail (19,18) 
are embodied by control means (40,42,44,48) for adjusting 
the position of the rail, to be operated from outside the 
housing of the piano. 

25 

8 Piano according to anyone of the claims 5-7 in 
which the mutual rest positions of two opposite magnets of a 
key is different from the mutual rest position of the two 
opposite magnets of an other key* 

30 

9 Key- and hammer mechanism as defined in anyone of 
the preceding claims. 



35 



10 Piano key with a rocking point for attaching this 

key rockable to the frame of a piano, provided with at least 
two permanent magnets on either side of the rocking point. 
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